Abstract. Breast cancer growth is dependent on time and it may be of utmost importance to take into consideration the duration of clinical symptoms in order to predict which patients are at high risk for disease recurrence. The aim of this study was to determine the association between duration of clinical symptoms and disease recurrence in patients with breast cancer. A total of 139 consecutive patients with primary breast cancer who underwent a radical breast operation were retrospectively investigated and the association between recurrence and the duration of symptoms was investigated. The duration of clinical signs was defined as the time from the onset of symptoms to the date of surgery. The breast cancer cases were divided into two groups on the basis of symptom duration (≤6 and >6 months). The mean duration of symptoms was 191.0±242.6 days. Of the 139 cases, 36 (25.9%) had a duration of symptoms of >6 months. In the univariate analysis, a statistically significant association with long symptom duration was observed for disease recurrence. Of the 139 patients, 6 (4.3%) developed recurrent disease. The univariate analysis revealed that long duration of symptoms and nuclear grade were significantly associated with recurrence. In conclusion, our results indicated that breast cancer progression is dependent on time. A long duration of symptoms (>6 months) may be considered as an indicator of tumor progression and a strong prognostic factor in breast cancer patients.
Introduction
An accurate determination of poor prognostic factors for breast cancer patients may help guide the selection of more aggressive adjuvant treatment protocols. The disease stage at diagnosis is widely recognized as one of the most important prognostic factors in patients with breast cancer. Traditionally, the pathological determination of tumor size and lymph node status have guided prognosis and adjuvant therapy recommendations for patients with breast cancer (1) (2) (3) . Several biomarkers, including endocrine hormone receptor status and human epidermal growth factor receptor 2 (HER2) status, have recently been added to risk evaluation and therapeutic assessment (4, 5) . However, these assessments are useful for the determination of the disease status at diagnosis or at treatment initiation. Breast cancer is a heterogeneous disease and its natural history exhibits significant variability (4, 6) . Breast cancer growth is dependent on time; however, certain cancers grow rapidly, whereas others develop slowly. The duration of symptoms is not currently incorporated into the internationally recognized staging systems. However, it may be of utmost importance to take into consideration the duration of clinical symptoms in order to identify patients at high risk for disease recurrence. The majority of patients with breast cancer are detected after the onset of symptoms, rather than through screening (7, 8) . The effect of the duration of the interval between symptom onset and treatment initiation on progression and survival remains uncertain and cannot be investigated in randomized controlled trials. In this study, we retrospectively investigated the association between the duration of clinical symptoms and disease recurrence in patients with operable breast cancer.
Patients and methods
Patient assessment. The cases of 139 consecutive patients with primary breast cancer who underwent a radical breast operation at the Department of General Surgical Science, Gunma University Hospital (Gunma, Japan), between January, 2008 and December, 2013 were retrospectively investigated. Patients with previously diagnosed breast cancer or incomplete clinical information and male patients were excluded. None of the patients had received preoperative chemotherapy. The resection margins were clear in all the cases. Informed consent was obtained from all the patients and the study protocol was approved by the Institutional Review Board of the Gunma University Hospital.
Implication of duration of clinical presentation on tumor progression and short-term recurrence in patients with early breast cancer
The data extracted from the database included age, histological type, primary tumor size, nuclear grade, lymph node metastasis, lymphatic or vascular invasion, estrogen (ER) or progesterone (PgR) status and HER2 score of the primary tumor and patient-reported duration of signs of breast cancer. The ER and PgR status was assessed by the Allred scoring system, with an Allred score of ≥3 defined as ER-and̸or PgR-positive (9,10). The duration of clinical symptoms was defined as the time from the onset of symptoms to the date of surgery. The overall median follow-up period was 2.46 years; there was no reported surgical complication-related mortality.
Statistical analysis. The breast cancer cases were divided into two groups on the basis of the symptom duration (≤6 and >6 months). A univariate statistical analysis was conducted using the Fisher's exact test or the χ 2 test, with or without Yates's correction. The Student's t-test was used to compare the two groups. To determine the independence of the risk factors, the Table I . Association of patient and clinicopathological characteristics with the duration of symptoms. Table I . The univariate analysis revealed a statistically significant association between long duration of symptoms and disease recurrence (Table I ). The associations of long symptom duration with tumor size and lymph node metastasis when using the Pearson's correlation were linear (R=0.335, P<0.05 and R=0.144, P=0.048, respectively) ( Fig. 1) . In summary, we were able to establish a connection between long duration of symptoms and tumor progression, including recurrence, lymph node metastasis and tumor size.
Long symptom duration affects the risk of recurrent disease.
The breast cancer patients were divided into two groups based on the presence of disease recurrence. Of the 139 patients, 6 (4.3%) exhibited recurrent disease. The patient characteristics and the results of the univariate analysis conducted to determine the association between the clinicopathological variables and disease recurrence are summarized in Table II . The univariate analysis revealed that long symptom duration and nuclear grade were statistically significantly associated with recurrence.
Discussion
The natural history and clinical relevance of breast cancer vary significantly. In view of tumor progression, in addition to staging or biomarker levels, the natural history of the tumor may have the potential to better define the biological nature of the disease process, regarding risk as well as therapy. In this study, a long duration of symptoms was found to be associated with tumor progression, including tumor size, lymph node metastasis and disease recurrence, in patients with breast cancer. These results suggest that the progression of breast cancer is dependent on time. Thus, a long duration of symptoms may be considered as an indicator of tumor progression and may be a significant prognostic factor in breast cancer. These findings are consistent with the consensus reached by previous studies, namely that longer delays in treatment are associated with larger tumor size and more advanced stage (5, 11, 12) . The practical significance of these findings is that reducing the delay in presentation and treatment may lead to improved prognosis of patients who present with symptomatic breast cancer. It has been demonstrated that patients with cancer detected upon screening exhibit an improved overall survival and reduced recurrent disease compared with patients with cancers detected following the onset of symptoms (13, 14) . Effective strategies should be developed for early detection of breast cancer, in order to reduce the duration of symptoms. However, the effect of a symptom duration of <6 months is likely to be limited.
A major concern with studies investigating the effect of delay on survival is that the potential confounding effect of lead time bias is not taken into consideration. For patients who eventually succumb to cancer, the interval between treatment and death is shorter if treatment is initiated later in the course of the disease (5) . In this study, we investigated cases of symptomatic breast cancer undergoing a radical breast operation. Longer delays between symptom onset and treatment were found to adversely affect survival, which may be attributed to greater tumor progression at treatment initiation. The tumors of patients who experience longer delays may be less biologically aggressive (5); however, tumor grade was associated with longer symptom duration in this study. Further investigation is required to determine whether patients with less aggressive disease experience a longer duration of symptoms.
This study has several potential limitations. The major limitation is that retrospective methods of data collection were used. In addition, the number of cases was relatively limited and the 'true' duration of symptoms and natural cancer history could not be determined. However, the clinical implications of the obtained data are valuable due to the difficulty of large randomized trials with estimating treatment delay. Further investigation is required to overcome the obstacles in designing a prospective study and to determine the significance of symptom duration for prognosis and development of metastatic disease.
In conclusion, the present findings suggest that breast cancer progression is dependent on time and that symptom duration may be a strong prognostic factor in breast cancer patients. A longer duration of symptoms may be considered an indicator of tumor progression and such patients may require more aggressive adjuvant therapies due to the higher risk of distant recurrence.
